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Summary ofDiscussions
A number of technical questions concerning the paper by Aschinberg et al.,
represented by A. Spitzer, were asked: the wisdom of referring GFR and renal
plasmaflow to body surface calculatedfromformula applicable to adult animals was
questioned by S.E. Dicker and J.-P. Guignard: A. Spitzer, however, stated that the
adultformula was applicable at six weeks after birth, i.e., the earliest date at which
these renalfunctions were measured. The validity of the microsphere methodfor
measuring absolute bloodflow values through different zones ofthe renalcortexwas
questioned (L. Bankir). The conclusionspresented byA. Spitzer, however, were only
based on changes ofthese values observed between different groups ofexperimental
animals.
In reply to a question by L.M. Lowenstein, A. Spitzer stated that the newborn
puppy, like the rat, the rabbit, the mouse and other mammals, but unlike the guinea
pig and the primates including man, is born with a superficial zone ofneogenesis.
This process continues until about three weeks ofpostnatal life. An increase in the
number of nephrons, thus, occurred in both normal and nephrectomized newborn
dogs. Whether an increase in the number ofnephrons, above and beyond normal,
took place in the animalspartially nephrectomized at birth couldnot be determined
from the data available.
In reply to a question by G. Peters, A. Spitzer stated that there were no definite
data allowing to decide howfar compensatory repairofrenalfunctions aftersubtotal
nephrectomy confers an advantage or a disadvantage in respect to survival or to
resistance to nephrotoxic drugs. A. Spitzer suggested, however, that a similar
decrease ofcompensation might be harmful to the adult andharmless to theyoung.
In reply to a question by J.P. Hayslett, it was stated that there werenodifferences
in bloodpressure or renal histopathology between the dogs nephrectomized at birth
or at two months ofage. In reply to a question by S.E. Bradley, A. Spitzerstatedthat
hefound no evidence ofarteriovenous shunting ofmicrospheres.
J.M. Davison was asked whether the increase of the clearance of endogenous
creatinine and the decrease ofglucose reabsorption observed by him in very early
pregnancy could be due to primary circulatory changes (S.E. Bradley). No data on
circulatory changes are availablefor thefirstfew weeks ofpregnancy; An increase in
renal bloodflow, together with afall inplasmaprotein concentration, couldentail a
rise of GFR: cardiac output andplasma volume might be elevated already at this
time, though bloodpressure tends to be unchanged. It is, however, not clear why an
increase ofrenal bloodflow should depress glucose redbsorption.
There is considerable doubt whether the increase ofthe clearance ofendogenous
creatinine observed in veryearlypregnancymaybeequatedwith an increaseofGFR:
creatinine is known to be both reabsorbed andsecreted in mammalian renal tubules
and the clearance ofendogenous, oreven exogenous, creatininemaydiffer considera-
blyfrom GFR under variouspathological conditions (G. Peters). A real increase of
GFR occurs in latepregnancy(M.D. Lindheimer)andappears to beaccompaniedby
an increase of the clearance ofendogenous creatinine: thisfact, however, does not
prove that the increase of C,ca,ini,.,in early pregnancy does reflect an increase of
GFR.
The early pregnancy changes of renal functions described by Davison do not
appear to be correlated withplasmaprogesterone levels (question by S. Solomon),
but appear to be correlated withplasmagonadotrophin levels insome, but not inall,
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women (J.M. Davison). Furthermore, progesterone may increase renalplasmaflow,
but does not increase GFR in either male volunteers or in women, in chronic or in
acute experiments (M.D. Lindheimer).
J.M. Davison's main finding, i.e., the occurrence of an additional increase of
"GFR" in women with only one kidney is in agreement with unpublished observa-
tions in late pregnancy made by L.C. Chesley (personal communication to M.D.
Lindheimer), as well as byA.I. KatzandM.D. Lindheimer: theseinvestigatorsfound
an increase of C nulinand C in the residual kidney of such patients (M.D.
Lindheimer).
The paper by Schuck, Nadvornikova, Grafnetterova and Prat was not discussed
owing to illness and absence ofthefirst author. Inasfar as theirdata onpatients with
renal disease expressed compensatory changes in the remaining nephrons compar-
able to those after partial nephrectomy, their data suggest that such compensatory
changes as occur in the urinary excretion ofchloramphenicol may be considered as
consequences of changes of rate offlow of tubular fluid and urine. Tubular
alterations, however, may have contributed to the depressed reabsorption ofchlor-
amphenicol in theirpatients with renalfailure (G. Peters).
Though not directlyrelatedto compensatoryadaptation orhypertrophy, thepaper
presentedby Schrier et al. arousedconsiderableinterest in view oftheapplicabilityof
the method proposedfor inducing reversible, acute renalfailure to the study of
"reserve capacities" ofresidual kidneys. R. W. Schrier's conclusion that protection
against norepinephrine (NE)-induced ARF in dogs by mannitol orfurosemide is a
consequence of"solute diuresis," i.e., mainly ofan increasedrateofflow ofproximal
tubularfluid, is compatible with a similar conclusion drawnfrom experiments on
HgCl2-induced ARFby Thiel et al. (1976). The main site ofaction offurosemide is
thought to be the ascending limb ofHenle's loop andfurosemide, therefore, should
not necessarily enhance proximal tubularfluidflow (S.E. Bradley). Furosemide,
however, may also interfere withproximal tubularsalt andwaterreabsorption andit
has been shown a long time ago by P. Deetjen (Pfuger's Arch ges Physiol 284:
184-190, 1965; Ann NY Acad Sci 139:408-415, 1966) that a proximal effect of
furosemide is enhanced in animals with a low GFR (G. Peters).
Though some antagonism between norepinephrine and furosemide has been
demonstrated in isolated tissues (R. Muschaweck), it appears unlikely that the
protection against NE-induced ARF by furosemide could be due to such direct
antagonism.
Though R. W. Schrier et al. did not systematically investigate apossibleprotective
effect of chronic renin depletion against ARF, their data, together with those by
Thiel, appear to argueagainst amajorroleofintrarenalrenin inARF. Theprotective
effect offurosemide against NE-induced ARF in Schrier's experiments occurred
when furosemide was injected immediately prior to NE-infusion; in Thiel et al.'s
experiments (F.P. Brunner), furosemide also had some protective effect when
injectedtwelve or twenty-four hours after HgCl2 (question by F.H. Epstein). Though
the presence of casts inproximal tubules and tubular necrosis are compatible with
high rates of urineflow (J.D. Tange), theprotective effect ofmannitol in Schrier's
experiments was accompanied by a disappearance of the casts observed in "un-
treated" NE-induced ARE.
Norepinephrine which stimulates adrenergic alpha- and beta-receptors, may have
direct, non-hemodynamic effects on tubular cells (R.A. Malt): isoprenaline has been
shown to cause an approximately sixfold increase of DNA synthesis and mitotic
activity in proximal tubular cells after thirty-four hours. It appears, however,
unlikely that direct tubular effects of norepinephrine contribute to the observed
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damaging action on the kidneys, since the changes observed were in every respect
comparable to those induced by temporary ischemia after clamping the renal artery
(R. W. Schrier).
SYNOPSIS
Compensatory hypertrophy ofthe remnant kidney is more complete andresults in
fullerfunctional compensation inpuppiesnephrectomizedto theextent of75percent
of total renal mass at birth, than in dogs undergoing'the same operation at two
months ofage. Changes in renalfunctions observed in early pregnancy ofnormal
women are also observed to occur, albeit to asmallerextent, in women with onlyone
residual kidney: the changes induced by compensatory hypertrophy and by preg-
nancy, thus, appear to be additive.
In patients with various degrees of renal failure due to different causes, the
fractional excretion ofchloramphenicol appears to increase with increasingvalues of
thefractional excretion ofsodium or ofwater, while in normal subjects, increased
rates of urine flow enhanced the rate of urinary excretion of this antibiotic.
Chloramphenicol, thus, appears to be excreted by glomerularfiltration, plustubular
back-diffusion. The compensatory adaptation of chloramphenicol excretion could,
thus, be comparable to that ofthe urinary excretion ofurea(J. Diezi: PfluegersArch
ges Physiol 344:287-298, 1973). Finally, infusion of 0.75 pg/kg b.w.1min of
norepinephrinefor 40 minutes into the renalartery ofdogs has beenshown to induce
reversible acute renalfailure which can bepreventedbymeasures inducinghigh rates
of urine flow prior to, or immediately after, the infusion ofnorepinephrine. The
protective effect appears to be due to increased rates ofproximal tubularfluidflow.
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